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(54) POLYMER1ZABLE MAGNETIC FLUID 

(57)Abstract: . . 

PURPOSE: To obtain a polymerizable magnetic fluid, composed ot 
magnetic fine particles treated with a specific surfactant and a 
polymerizable dispersion medium and capable of manifesting the stable 
dispersibility of magnetic fine particles and curable only in the 
polymerization without causing the polymerization during the preservation. 
CONSTITUTION: This polymerizable magnetic fluid is obtained by mixing 
(A) magnetic fine particles having preferably 3-500nm, especially 
≤100nm particle diameter (e.g. Fe, Ni, Co, an alloy thereof or magnetite) 
with (B) particles treated with a surfactant of the formula (R is 1-12C alkyl; 
n is an integer of 1-25; m is an integer of 10-12) in an amount of 2-50wt.% 
based on the component (A), e.g. particles obtained by thermally 
decomposing or photodecomposing a carbonyl complex of the metal in the 
presence of the component (B) when the component (A) is the Fe, Ni, Co or 
alloy thereof, (C) a polymerizable dispersion medium having preferably 
1 .9-50, especially 1 .9-40 dielectric constant (e.g. ethyl acrylate or 
divinylbenzene) and, as necessary, further mixing (D) a polymerization 
initiator (e.g. a redox polymerization initiator) therewith. 
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* NOTICES * 

Japan Patent Office is not responsible fox any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



They are the surfactant and (b) magnetism particle which are expressed with (however, in R n shows the integer of 1-25 and m 
shows the integer of 10-12 for the alkyl group of carbon numbers 1-12 respectively), and the polymerization nature magnetic 
fluid characterized by the bird clapper from (c) polymerization nature dispersion medium. 



It is the polymerization nature magnetic fluid characterized by the bird clapper from the surfactant and (b) magnetism particle 
which are expressed with (however, in R n shows the integer of 1-25 and m shows the integer of 10-12 for the alkyl group of 
carbon numbers 1-12 respectively), (c) polymerization nature dispersion medium, and the (d) polymerization initiator. 



[Translation done.] 



CLAIMS 



R-O -<C 2 H 4 0) - (ChQ - COOH 



[Claim(s)] 

[Claim 1] (a) General formula, [Formula 1] 
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Japan Patent Office is not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . . . - ■ 

[Industrial Application] this invention relates to a magnetic fluid. It is related with the polymerization nature magnetic fluid 
which consists of the magnetic particle and polymerization nature dispersion medium which were processed with the detailed 
specific surfactant. 
[0002] 

[Description of the Prior Art] It is used in fields, such as a magnetic fluid seal and an optical material, from the unique 
properties, such as serving a magnetic fluid as a liquid in which ferromagnetism is shown. Generally, the magnetic fluid 
consists of a magnetic particle, a surfactant, and a dispersion medium. In recent years, the attempt which makes the new 
magnetic film which makes a use visualization of magnetic shielding and a magnetic-recording pattern, a magnetic flaw 
detection, etc. is reported, using the monomer of polymerization nature as a dispersion medium. Moreover, the polymerization 
nature magnetic fluid is used for connection of magnetic materials as magnetic fluid adhesives. 

[0003] Conventionally, the compound which has the bent molecule skeleton represented by oleic acid and Iinolic acid as a 
surfactant in manufacture of a magnetic fluid, or the compound which has many functional groups and side chains in one 
molecule was used. However, distributing a magnetic particle stably in a polymerization nature dispersion medium with such a 
surfactant needed a lot of surfactants for distribution rather than it was easy. And superfluous use of a surfactant becomes the 
cause at the time of the polymerization of a dispersion medium that hardening is poor. 

[0004] Furthermore, in the conventional surfactant, in spite of using superfluously, the phenomenon of unexpected viscosity 
elevation and unexpected solidification which is not desirable occurs at the same time. This phenomenon appears notably, 
when the polymerization nature dispersion medium which consists of a polyfunctional monomer which is easier to carry out a 
polymerization is used. A magnetic particle serves as a catalyst and it thinks because the radical polymerization happened. As 
a cure which prevents a polymerization, although mixture with 1 polymerization nature dispersion medium and a 
non-polymerization nature dispersion medium, use of two polymerization inhibitors, etc. are effective, these cures tend to lead 
to the fall of the hardenability after a polymerization. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the dispersibility of a stable magnetic particle was shown, during 
preservation, a polymerization was not caused but a polymerization nature magnetic, fluid hardened only at the time of a 
polymerization was desired. 
[0006] 

[Means for Solving the Problem] Invention-in-this-application persons showed the dispersibility of a stable magnetic particle, 
did not cause a polymerization during preservation, but as a result of repeating research that the polymerization nature 
magnetic fluid hardened only at the time of a polymerization should be developed, find out that the target magnetic fluid is 
obtained by using a specific surfactant, and came to complete this invention. 
[0007] That is, this invention is the (a) general formula. [0008] 
[Formula 3] 

R-O -(C 2 H 4 0)- (CH^- COOH 

[0009] It is related with the surfactant and (b) magnetism particle which are expressed with (however, in Rn shows the integer 
of 1-25 and m shows the integer of 10-12 for the alkyl group of carbon numbers 1-12 respectively), and the magnetic fluid 
which contains (c) polymerization nature dispersion medium and is characterized by the bird clapper. 
[0010] Invention of further others is the (a) general formula. [001 1] 



[Formula 4] 

r-o -<c 2 h 4 o)- (d-y m - COOH 



[0012] It is the polymerization nature magnetic fluid characterized by the bird clapper from the surfactant and (b) magnetism 
particle which are expressed with (however, in R n shows the integer of 1-25 and m shows the integer of 10-12 for the alkyl 
group of carbon numbers 1-12 respectively), (c) polymerization nature dispersion medium, and the (d) polymerization 
initiator. 

[0013] If the surfactant whose R is a hydrogen atom in the above-mentioned general formula, the surfactant whose n is 0, or 
the surfactant whose m is less than ten is used as a surfactant for polymerization nature magnetic fluids, the dispersibility of a 
magnetic particle will fall and the polymerization of a dispersion medium will also become easy to happen during 
preservation. Moreover, in the case of the surfactant which is the alkyl group to which R exceeded the carbon number 12, the 
surfactant with which n exceeded 25, or the surfactant whose m is 13 or more, acquisition of a raw material is difficult, the 
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amount as a surfactant required for composition of a polymerization nature magnetic fluid increases not only composition is 
rfficult butfS the polymerization nature magnetic fluid which used and prepared these to the top which is not econom.cal 
tends to cause Door hardening at the time of a polymerization. 

f^r^te^tant expressed with the aforementioned general formula of this invention , ■ >M™™«™™*%> _ 
rmorC2H4ol 2 (CH2M0COOH CH30(C2H40) 2 (CH2)1 1COOH, CH30(C2H40) 2 (CH2)12COOH, CH30(C2H40) 3 
SS OCOOH CH30(C2mO) 3 (CH2) 1COOH, CH30(C2H40) 3 (CH2)12COOH, H(C2H40) 3 (CH2)10COOH, 
K^OT SmMlCOO^ H(C2H40) 3 (CH2)12COOH, C4H90C2H40(CH2)12COOH, C4H90(C2H40) 2 
^515oXM?Sh1S^40) 3 (CH2)12COOH, C12H250(C2H40) 2 (CH2)10COOH, C12H 250 (C2H4G) 25 (CH2) 

roM^X^^ above-mentioned surfactant is not restricted at all, a typical process is explained below. 

[0016] As shown in the following reaction formula, an alkyl-halide carboxylic acid is estenfied by the method. 
[0017] 
[Formula 5] 

X-(CH 2 )»-COOH + ROH > 

X-(CH2)»-COOR + H 2 0 

[0018] (Passage of the above-mentioned [ the definition of R and m ]) As for an esterification reaction well-known alcohol a 
solvei a catalyst, and temperature conditions are adopted. On the other hand, alky! ether system alcohol is alkoxide-rced by 
me « method using sodium, potassium iodide, etc. in solvents, such as toluene, benzene, and a tetrahydrofuran, so that it may 
be expressed with the following reaction formula. 
[0019] 
[Formula 6] 

R-0-(C 2 H<0)„-H + Na > 

R-0-(C 2 H<0)n-Na + 1/2H 2 

[0020] (Passage of the above-mentioned [ the definition of n ]) Into the solution containing the alkoxide compound obtained 

by the top method, the ester of the alkyl-halide carboxylic acid obtained previously is dropped, and the following reaction is 

performed. 

[0021] 

[Formula 7] 

R-0-(C 2 HiO)n-Na + X-(C H 2 ) m -COOR > 

R-0-(C_H*0)n-(CH 2 ) ra -COOR + NaX 

[0022] The range of the temperature of this reaction is usually 40-150 degrees C, and the solvent used when preparing 
alkoxide as a reaction solvent is used as it is. The use mole ratio of both the reaction raw material is usually set to ester / 

?002?] d After 2 a reaction carries out reduced pressure distilling off of the reaction solvent, as NaOH solution etc. is newly added 

and it is shown below, understands ester combination an added water part by the ** method, and uses it as a carboxylate 

compound. 

[0024] 

[Formula 8] 

R-0-(C 2 H40)n-(CH 2 )»-COOR + NaOH > 

R-0-(C 2 H 4 0)n-(CH 2 ) ra -COONa + ROH 

[0025] Subsequently, acid solution, such as HC1 solution, is dropped at it until pH becomes reaction mixture 1, and it is made 
the carboxylic-acid compound which sets a carboxylate compound as the purpose of this invention. After a reaction after 
following the ** method and extracting and washing, a rough product is obtained by carrying out reduced pressure distilling 
off of the alkyl ether system alcohol which is a raw material. By refining a rough product using a column, the surfactant of the 
straight chain-like aliphatic carboxylic acid which is the specified substance is obtained. 

[0026] As for the loadings of these surfactants, 2 - 50% of the weight of the range is adopted to a magnetic particle. The 
aispersibility of a magnetic particle becomes inadequate in the range fewer than this, and in many ranges, an improvement of 
dispersibility cannot be expected and is not more economical than this. .._.-«*-. u 

[0027] As a magnetic particle used for this invention, a well-known thing is adopted without a limit. Specifically, ferrites, such 
as Fe nickel, Co(es) or these alloys, a magnetite, Ba ferrite, Mn ferrite, and Zn ferrite, are mentioned. 

[0028] In order to make it distribute uniformly in a dispersion medium, as for the particle size of these magnetic particles, it is 
desirable that it is especially lOOnm or less 3-500nm. If 500nm is exceeded, it becomes the magnetic fluid which 
sedimentation tends to produce, and is not desirable. ,„u-i_ 
r00291 As for the loadings of a magnetic particle, 2 - 60% of the weight of the range is adopted to the magnetic fluid whole 
quantity. In the range fewer than this, it does not act as a magnetic fluid, and a magnetic particle does not distribute stably m 

So30]TfmougTthtp^ nature dispersion medium used for this invention will not be restricted especially then if it 
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is 



a polymerization nature monomer which carries out a polymerization according to the so-called radical reaction, m order 
" that a magnetic particle may distribute stably, when specific inductive capacity uses the polymerization nature dispersion 

medium of the range of 1.9-50, it is desirable. It is good to use the polymerization nature dispersion medium of 1.9 to 40 range 
preferably especially. When the polymerization nature dispersion medium to which specific inductive capacity exceeds 50 is 
used, a magnetic particle is in the inclination it is hard coming to distribute stably. 

[0031] the above - if the polymerization nature dispersion medium which has desirable specific inductive capacity is 
illustrated, the polymerization nature monomer which has an acrylic machine and/or an methacrylic machine will be 
mentioned It will be as follows if it illustrates concretely. 

[0032] [Functionality 1 Monomer] methyl acrylate, an ethyl acrylate, an acrylic-acid propyl, An acrylic-acid isopropyl, a butyl 
acrylate isobutyl acrylate, Acrylic-acid-t-butyl, an acrylic-acid pentyl, an acrylic-acid isoamyl, An acrylic-acid hexyl, 
acrylic-acid cyclohexyl, an acrylic-acid heptyl, An acrylic-acid octyl, acrylic-acid-2-ethylhexyl, an acrylic-acid iso octyl, An 
acrylic-acid desyl, acrylic-acid isodecyl, an acrylic-acid dodecyl, tridecyl acrylate, An acrylic-acid benzyl, methoxy 
diethylene-glycol acrylate, acrylic-acid-2-hydroxyethyl, acrylic-acid tetrahydrofurfuryl, metaglycidyl acrylate, and these 
methacrylic esters. 

[0033] [2 Functionality monomer-aromatic compound system] 2 and 2-screw (acryloxy phenyl) propane, 2 and .2-screw 
[4-(3-acryloxy)-2-hydroxy propoxy phenyl] propane, 2 and 2-screw (4-acryloxy ethoxy phenyl) propane, 2, and 2-screw 
(4-acryloxy diethoxyphenyl) propane, 2 and 2-screw (4-acryloxy tetrapod ethoxy phenyl) propane, 2 and 2-screw (4-acryloxy 
pentaethoxy phenyl) propane, 2 and 2-screw (4-acryloxy poly ethoxy phenyl) propane, 2 and 2-screw (4-acryloxy dipropoxy 
phenyl) propane, 2(4-acryloxy ethoxy phenyl) -2 (4-acryloxy diethoxyphenyl) propane, 2(4-acryloxy diethoxyphenyl) -2 
(4-acryloxy TORIETOKISHI phenyl) propane, 2(4-acryloxy dipropoxy phenyl) -2 (4-acryloxy TORIETOKISH1 phenyl) 
propane, 2 and 2-screw (4-acryloxy propoxy phenyl) propane, 2, and 2-screw (4-acryloxy isopropoxy phenyl) propanes and 
these methacrylic esters. 

[0034] [2 Functionality monomer-aliphatic-compound system] 1, 3-butanediol diacrylate, 1, 4-butanediol diacrylate, 1, 
^' 6-hexanediol diacrylate, 1, 9-nonane diol diacrylate, 1, 10-Deccan diol diacrylate, Neopentyl glycol diacrylate, ethylene glycol 
diacrylate, Diethylene glycol diacrylate, triethylene glycol diacrylate, propylene glycol diacrylate, butylene-glycol diacrylate, 
glycerin diacrylate, and these methacrylic esters. 

[0035] [3 or 4 functionality monomer] trimethylolpropane triacrylate, trimethylol triacrylate, a pentaerythritol thona chestnut 
rate, a trimethylolmethane thoria chestnut rate, pentaerythritol tetraacrylate, and these methacrylic esters. 
[0036] Generally besides the above polymerization nature dispersion medium, a polymerization nature monomer well-known 
as industrial use can be used. If the typical thing used suitably is illustrated, alkenyl benzens, such as vinyl ether; styrene, such 
as vinyl-esters; butyl vinyl ethers, such as a propionic-acid vinyl, and an isobutyl vinyl ether, vinyltoluene, an alpha methyl 
styrene, a chloro methyl styrene, a divinylbenzene, and a stilbene, etc. will be mentioned. 

[0037] The above-mentioned heavy affinity **** can also be used in this invention, not independent-coming to accept it but 
mixing more than one. 

[0038] It is more desirable to use it combining the polymerization nature dispersion medium of hypoviscosity, when using 
combining a polymerization nature dispersion medium two or more and one of the polymerization nature dispersion media is 
what has very high viscosity, or a solid-state at a room temperature. This combination may be not only two kinds but three 
kinds or more. Furthermore, if the specific inductive capacity of all dispersion media finally becomes the range of 1.9-50 
again, it is also possible to mix a part of non-polymerization nature dispersion media, such as ethyl acetate, chloroform, a 
dichloromethane, and an acetone. In the above-mentioned polymerization nature magnetic fluid, when using it for the use 
which carries out polymerization hardening, even if it adds a polymerization initiator, a magnetic particle is distributed stably 
satisfactory at all. Even if addition of this initiator is just before a polymerization, you may make it contain beforehand at the 
|f| time of composition of a polymerization nature magnetic fluid. When adding beforehand, it is necessary to save on the 
conditions (for example, refrigeration under shading) which a polymerization initiator does not decompose. Moreover, the 
magnetic fluid only containing either of the binary system polymerization initiators mentioned later is prepared, respectively, 
and it is also possible to raise preservation stability by mixing at the time of use. 

[0039] As a polymerization initiator, a thermal polymerization initiator, a redox-system polymerization initiator, a 
photopolymerization initiator, etc. are mentioned. 

[0040] As a thermal polymerization initiator, concretely Benzoyl peroxide, G t-butyl peroxide, An organic peroxide [, such as 
t-butyl par benzoate, ], 2, and 2 , -azobisisobutyronitril, - azobis (4-cyano valeric acid), and 4 and 4 '2, 2 , -azobis 
(2,4-dimethylvaleronitrile), 2 and 2'-azobis (4-methoxy-2,4-dimethylvaleronitrile), A - azobis (cyclohexane-l-carbonitrile), 
and 1 and 1 7, 2'-azobisiso butanoic acid dimethyl, - azobis (2-methyl propionic acid), and 2 and 2 '2, 2 , -azobis (2-cyclo butyl 
propionic acid), Azo compounds, such as - azobis (4-nitroglycerine valeric acid), and 2 and 2'-azobis [2-(3-hydroxyphenyl) 
butanoic acid], 2, and 2 '2, 2*-azobis (4-chloro valeric acid), are used suitably. 

[004 1 ] As a redox-system polymerization initiator, the system of the above-mentioned organic peroxide and the 
below-mentioned tertiary amine can use it suitably. If a typical redox-system polymerization initiator is illustrated, it will be 
benzoyl peroxide, N, and N-dihydroxyethyl-para toluidine or benzoyl peroxide, N, and N -dimethyl-para toluidine. 
[0042] Generally a photopolymerization initiator is used combining a photosensitizer and a photopolymerization accelerator. 
If what is suitably used as a photosensitizer is illustrated, they will be alpha-diketones, such as a - dimethoxy benzyl, and 
benzyl, camphor quinone, alpha-naphthyl, aceto NAFUSEN, p, and p'p, p'-dichloro benzyl diacetyl, a 2,4-pentanedione, 1, 
2-phenanthrene quinone, 1, 4-phenanthrene quinone, 3, 4-phenanthrene quinone, 9, 1 0-phenanthrene quinone, and a 
naphthoquinone. It does not become impossible that these photosensitizers are independent-accepted, but two or more kinds 
can also be mixed and used for them. A camphor quinone is used most suitably. 

[0043] As a photopolymerization accelerator, N, N, - dimethylaniline, N and N, - diethylaniline, N, N, - di-n-butyl aniline, N 
and N, - dibenzyl aniline, N, N, - dimethyl-para toluidine, N and N, - diethyl-para toluidine, N, N, - dimethyl-meta toluidine, 
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p-BUROMO - N, N, - dimethylaniline, m-chloro -N,N, - dimethylaniline, para dimethylaminobenzaldehyde, 
p-dimethylamino acetophenone, p-dimethylamino benzoic acid, p-dimethylamino benzoic acid ECHIRUESUTERU, 
p-dimethylamino benzoic acid AMINOESUTERU, N and N-dimethyl ANSURANIRIKKU acid methyl ester, N and N, - 
dihydroxy ethylaniline, N, N, - dihydroxyethyl-para toluidine, p-dimethylamino phenethyl alcohol, p-dimethylamino stilbene, 
N and N, the - dimethyl -3, 5-xylidine, 4-dimethylamino pyridine, N and N, a - dimethyl-alpha-naphthylamine, N, N, a - 
dimethyl beta-naphthylamine, tributylamine, tripropylamine, A triethylamine, N-methyldiethanolamine, N-ethyl 
diethanolamine, N, N, - dimethyl hexylamine, N and N, - dimethyl dodecyl amine, N, N, - dimethyl stearyl amine, N and N, - 
dimethylaminoethyl methacrylate, Barbituric acids, such as tertiary amine;5-butyl barbituric acids, such as N, N, - 
diethylamino ethyl methacrylate, 2, and 2'-(n-BUCHlRUIMINO) J1ETA Norian, and a 1-benzy 1-5 -phenyl barbituric acid are 
illustrated by representation. Especially when using tertiary amine as an accelerator, tertiary amine, such as N and M which the 
direct nitrogen atom replaced by the aromatic machine, - dihydroxyethyl-para toluidine, N and N, and - dimethyl-para 
toluidine, is used more suitably. 

[0044] In addition to tertiary amine, because of improvement in photopolymenzation promotion ability, addition oi nyaroxy 
acids such as a citric acid, a malic acid, a tartaric acid, a glycolic acid, a gluconic acid, an alpha-oxy-isobutyric acid, 
2-hydroxy propanoic acid, 3-hydroxy propanoic acid, a 3-hydroxy butanoic acid, a 4-hydroxy butanoic acid, and dimethylol 
propionic acid, is still more effective. m 
[0045] The radical polymerization inhibitor of**, such as aromatic amines, such as phenols, such as an ultraviolet ray 
absorbent like a 2-hydroxy-4-methyl benzophenone, hydroquinone and the hydroquinone monomethyl ether, and 2 or 5G 
t-butyl-4-methyl phenol, or a phenyl-alpha-naphthylamine, and a methane base, can be added similarly further again if needed. 
In addition to these, you may add the triphenyl phosphite which is dilauryl thiodipropionate and the Lynn system antioxidant 
which are a sulfur system antioxidant as an antioxidant. 

[0046] The magnetic fluid of this invention can be manufactured by the well-known method. When using Fe, nickel, Co(es), 
or these alloys as a magnetic particle, the method of putting under existence of a surfactant, and pyrolyzing or 
photodissociating the carbonyl complex of this metal etc. is mentioned. 

[0047] It is as follows when the manufacture method of Fe particle processed with the surfactant by the pyrolysis is illustrated. 

[0048] Fe - two - (- CO --) - nine - or - Fe - three - (-- CO -) - 12 - etc. etc. - Fe - a carbonyl - a complex - a 
surfactant - a dispersion medium (it is desirable that it is a non-polymerization nature dispersion medium with a boiling point 
of about 90-1 50 degrees C) - inert gas ~ atmosphere - the bottom -- setting - mixing - these - mixed liquor - the - a 
complex - a decomposition temperature - the above - heating - things - Fe particle - obtaining - In addition, when using 
Fe (CO)5 as a raw material, it is desirable to use optical irradiation together at the time of pyrolysis. The magnetic particle to 
which the surfactant stuck by carrying out distillation removal of the reaction raw material with which after a reaction end 
remains in liquid, and the non-polymerization nature dispersion medium is obtained. 

[0049] It is as follows when the manufacture method of nickel particle processed with the surfactant by the photolysis is 
illustrated, nickel (CO)4, a surfactant, and a dispersion medium (it is desirable that it is a non-polymerization nature dispersion 
medium) are mixed under the atmosphere of inert gas using containers, such as a quartz which can penetrate ultraviolet rays, 
and nickel particle is obtained by irradiating ultraviolet rays at these mixed liquor. The magnetic particle to which the 
surfactant stuck by carrying out distillation removal of nickel (CO)4 of a raw material and the non-polymerization nature 
dispersion medium which remain is obtained. 

[0050] Subsequently, the obtained particle is mixed with a predetermined polymerization nature dispersion medium, and a 
polymerization nature magnetic fluid is obtained. When obtaining the refined polymerization nature magnetic fluid, 
dispersibility should just remove a poor magnetic particle by centrifugal separation. 

[0051] When using ferrites, such as a magnetite, Ba ferrite, Mn ferrite, and Zn ferrite, as a magnetic particle, after 
compounding MAGENE tightness or ferrite colloid by the coprecipitation method in solution, the method of processing with a 
surfactant is mentioned. 

[0052] It is as follows when a magnetic particle illustrates the manufacture method of the magnetic fluid which is a magnetite. 
[0053] The particle of a magnetite is generated by making the solution which consists of ferrous salt and ferric salt react with 
alkaline-water solutions, such as a sodium hydroxide. Then, a surfactant is made to stick to a particle front face by adding the 
solution of the surfactant which made the equivalent alkaline-water solution add and solubilize to this reaction mixture, and 
heat-treating it. After cooling, an acid is dropped at reaction mixture and it considers as acid solution. Rinsing of settlings is 
repeated and an excessive surfactant and an excessive salt are removed. Powder is obtained by carrying out reduced pressure 
drying of this sedimentation. 

[0054] Subsequently, the obtained powder is mixed with a predetermined polymerization nature dispersion medium, and a 

polymerization nature magnetic fluid is obtained. When obtaining the refined polymerization nature magnetic fluid, 

dispersibility should just remove a poor magnetic particle by centrifugal separation. 

[0055] . 

[Example] Although the example for explaining this invention still more concretely below is given, this invention is not 

limited to these examples. 

[0056] Example 1 of manufacture It is Br(CH2)10COOH to the Erlenmeyer flask of 11. of composition of 
Br(CH2)10COOCH3. 200g, methanol 242g, p-CH3C6H4S03H-H20 2.00g, toluene 400ml was put in and heating reflux was 
continued for 10 hours. Toluene after removing water from reaction mixture by MgS04 Reduced pressure distilling off of the 
methanol was carried out. Vacuum distillation refined the product and the 198g colorless liquid was obtained (boiling point of 
125 degrees C / 0.3mmHg). nr ,„„ 
[0057] example 2 of manufacture the two-lot round bottom flask of 300ml of composition of H(C2H40) 3 (CH2)10COOH - 
H(C2H40)3H 40.24g and Na6.67 - g and KI 4.98g and toluene 100ml was put in and heating reflux was carried out for 9 
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hours. Toluene of Br(CH2)10COOCH34L9g after checking that all Na has been consumed 50ml solution was dropped over 7 
hours. The reaction was ended by continuing heating reflux after that for further 10 hours. 

[0058] NaOH after carrying out reduced pressure distilling off of the toluene from the above-mentioned reaction mixture lOg, 
water 100ml was added and heating reflux was carried out for 18 hours. Reduced pressure distilling off of the methanol 
generated at the reaction was carried out after heating reflux. Hydrochloric-acid water was added until pH was set to 1. It 
added to reaction mixture until NaCl was saturated. Chloroform extracted this reaction mixture and saturation brine washed 
the obtained organic phase. After carrying out reduced pressure removal of the chloroform, H(C2H40)3H of a raw material 
were removed by vacuum distillation. As a rough product, 35.8g of liquids of the blackish brown which is a still residue was 

[OO^^The column refined the 20g of the above-mentioned rough products. The column with a diameter of 1 1cm was filled up 
with WAKOGERU C-200 to a height of 8cm. The expansion solvent used chloroform/methanol (99/1). 
CH2=CH(CH2)8COOH of a by-product - an outflow - the expansion solvent was changed into chloroform/methanol (97/3), 
and the target refining object was made to flow out the back the bottom 12g of liquids of blackish brown thin as a refining 
object was obtained. 

[0060] 1 H-NMR (let TMS be criteria (0.00 ppm) among CDC13.) of a refining object and 1R analysis were performed, and 
the result shown below was obtained. t ^ 
[0061] 1 H-NMR: 1.0-1.8ppm (m;19H, CH3, CH2), 2.34 ppm (t;2H and CH2COO), 3.3-3.8 ppm (m;12H, CH20CH2). 
[0062] IR:1 1 10, 1460, 1710, 1735 and 2840, and 2920cm- 1 - it was checked from these analysis results that a refining object 
has the structure of H(C2H40) 3 (CH2)10COOH 

[0063] Example 1 It mixed each 50ml of one-mol solution of FeS04.7H20, and Fe2(S04) 3 and nH20 under the Fe3S04 
system polymerization nature magnetic fluid nitrogen which used H(C2H40) 3 (CH2)10COOH as the surfactant, and it was 
dropped until pH was set to 1 1 .5, stirring 6-N NaOH solution to this. This was warmed for 5 minutes 70 degrees C, and 
magnetite colloid was made to generate, on the other hand - H(C2H40) 3 (CH2)10COOH container under nitrogen with 
another 4.17g - measuring - taking - this - 4.37ml of 3-N NaOH solution, and 50ml of water - in addition, it considered as 
the uniform solution It kept at 80 degrees C for 30 minutes, adding and stirring the above-mentioned surfactant to the 
magnetite colloid created previously. After cooling, 1-N hydrochloric-acid solution was added to reaction mixture, it was 
referred to as pH 5.5, and colloid was made to condense. The aggregate dried the solid content finally obtained by filtration 
under reduced pressure except for the electrolyte by repeating rinsing under 90 degrees C and reduced pressure for 10 hours. 
After cooling radiationally to a room temperature, it took out from the oven. The obtained rough product was 12.5g and was 
powder without black viscosity. 

[0064] 1.4g of various polymerization nature dispersion media which show 0.6g of obtained rough products in Table 1 was 
distributed, at-long-intervals heart separation of this distributed liquid was carried out under the centrifugal force of 8000G for 
20 minutes, and sedimentation was removed from the supernatant. Aging of the generation of settlings by the room 
temperature and the preservation for three months and the state of liquid was summarized into Table 1. The sign of Table 1-5, 
and 8 is a meaning shown below. 
[0065] [Generation of settlings] 

O x which did not produce settlings like [ after a room temperature and the preservation for three months ] preservation before 

A room temperature, [state of liquid] which settlings produced during the preservation for three months 

A Z which was in the state with a liquid like [ after a room temperature and the preservation for three months ] preservation 

before In the magnetic fluid of this invention solidified during a room temperature and the preservation for three months, 

generation of sedimentation of after the preservation for three months was not accepted, did not cause solidification etc., but 

was still a liquid. It was checked that it is a polymerization nature magnetic fluid with high preservation stability. 

[0066] 

[Table 1] 
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[0067] Example 2 Fe system polymerization nature magnetic fluid H(C2H40) 3 (CH2)10COOH which used H(C2H40) 3 
(CH2)10COOH as the surfactant 5.00g, pyridine 4.00g, and 100ml of butyl acetate were measured to 11. separable flask with 
which the reflux condenser was attached under argon atmosphere. It is Fe (CO)5 to this container. 50.0g was added further. 
Heating reflux was carried out with the hot plate, performing optical irradiation until generating of a carbon monoxide was 
completed. Reduced pressure distilling off of a solvent and the raw material was carried out after cooling. 14.8g black powder 
was obtained as a rough product by drying under 90 more degrees C and reduced pressure for 10 hours. 
[0068] 1 .4g of polymerization nature dispersion media which show 0.6g of obtained rough products in Table 2 was 
distributed, at-long-intervals heart separation of this distributed liquid was carried out under the centrifugal force of 8000G for 
20 minutes, and sedimentation was removed from the supernatant. Aging of the generation of settlings by the room 
temperature and the preservation for three months and the state of liquid was summarized into Table 2. In the magnetic fluid 
of this invention, generation of sedimentation of after the preservation for three months was not accepted, did not cause 
solidification etc., but was still a liquid. It was checked that it is a polymerization nature magnetic fluid with high preservation 
stability. 
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[0070] Example 3 of manufacture It is CH30(C2H40)3H instead of H(C2H40)3H which are the synthetic powder of 
CH30(C2H40) 3 (CH2)10COOH. According to the example 2 of manufacture, it compounded using 79.18g except having 
used the tetrahydrofuran instead of toluene as a solvent. As a rough product, 40.5g of liquids of the blackish brown which is a 
still residue was obtained. The column refined the 15g of the above-mentioned rough products. 5.0g of liquids of blackish 
brown thin as a refining object was obtained. 

[0071] 1 H-NMR (let TMS be criteria (0.00 ppm) among CDC13.) of a refining object and IR analysis were performed, and 
the result shown below was obtained. 

[0072] 1 H-NMR: l.M.8ppm (m;16H, CH2), 2.34 ppm (t;2H and CH2COO), 3.2-3.8 ppm (m;17H, CH30, CH20CH2). 
[0073] IR:1 1 10, 1465, 1710, 1735 and 2860, and 2930cm-l - it was checked from these analysis results that a refining object 
has the structure of CH30(C2H40) 3 (CH2) 1 0COOH 

[0074] Example 3 It mixed each 50ml of one-mol solution of FeS04.7H20, and Fe2(S04) 3 and nH20 under the Fe3S04 
system polymerization nature magnetic fluid nitrogen which used CH30(C2H40) 3 (CH2)10COOH as the surfactant, and it 
was dropped until pH was set to 1 1 .5, stirring 6-N NaOH solution to this. This was warmed for 5 minutes 70 degrees C, and 
magnetite colloid was made to generate, on the other hand - CH30(C2H40) 3 (CH2)1 0COOH container under nitrogen with 
another 4.57g - measuring - taking - this - 4.37ml of 3-N NaOH solution, and 50ml of water -- in addition, it considered as 
the uniform solution It kept at 80 degrees C for 30 minutes, adding and stirring the above-mentioned surfactant to the 
magnetite colloid created previously. After cooling, 1-N hydrochloric-acid solution was added to reaction mixture, it was 
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referred to as pH 5.5, and colloid was made to condense. l,500g centrifugal processing separated reaction mixture into 
settlings and the supernatant. Settlings were dried under 90 degrees C and reduced pressure for 10 hours. After cooling 
radiationally to a room temperature, it took out from the oven. The obtained rough product was 15.0g and was powder which 
is viscous a little [black]. , 
[0075] 1.4g of polymerization nature dispersion media which show 0.6g of obtained rough products in Table 3 was 
distributed, at-long-intervals heart separation of this distributed liquid was carried out under the centrifugal force of 8000G for 
20 minutes, and sedimentation was removed from the supernatant. Aging of the generation of settlings by the room 
temperature and the preservation for three months and the state of liquid was summarized into Table 3. In the magnetic fluid 
of this invention, generation of sedimentation of after the preservation for three months was not accepted, did not cause 
solidification etc., but was still a liquid. It was checked that it is a polymerization nature magnetic fluid with high preservation 
stability. 
[0076] 
[Table 3] 
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[0077] Example 4 of manufacture It is C12H25O(C2H40)25H instead of H(C2H40)3H which are the synthetic powder of 
C12H250(C2H40) 25 (CH2) 10COOH. According to the example 2 of manufacture, it compounded except having used 
390g. As a rough product, 420g of liquids of the blackish brown which is a still residue was obtained. The column refined the 
20g of the above-mentioned rough products. 5g of liquids of blackish brown thin as a refining object was obtained. 
[0078] 1 H-NMR (let TMS be criteria (0.00 ppm) among CDC13.) of a refining object and 1R analysis were performed, and 
the result shown below was obtained. 
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[0079] 1 H-NMR: 0.89ppm (t;3H, CH3), 1.1-1.8 ppm (m;36H, CH2), 2.34 ppm (t;2H and CH2COO), 3.3-3.8 ppm (m;104H, 
CH20CH2) 

[0080] 1R:1 1 10, 1460, 1710, 1735 and 2840, and 2920cm- 1 - it was checked from these analysis results that a refining object 
has the structure of C12H250(C2H40) 25 (CH2) 10COOH ^ . . w M ^ 

[00811 Example 4 It is C12H250(C2H40) 25 (CH2) 10COOH instead of H(C2H40) 3 (CH2)10COOH which is the Fe3S04 
system polymerization nature magnetic fluid raw material which used C12H250(C2H40) 25 (CH2) 10COOH as the 
surfactant. According to the example 1 , it prepared except having used 1 9.3g. The obtained rough product was 26.5g and was 
viscous black powder. . 
[0082] 1 .4g of polymerization nature dispersion media which show 0.6g of obtained rough products in Table 4 was 
distributed, at-long-intervals heart separation of this distributed liquid was carried out under the centrifugal force of 8000G for 
20 minutes, and sedimentation was removed from the supernatant. Aging of the generation of settlings by the room 
temperature and the preservation for three months and the state of liquid was summarized into Table 4. In the magnetic fluid 
of this invention, generation of sedimentation of after the preservation for three months was not accepted, did not cause 
solidification etc., but was still a liquid. It was checked that it is a polymerization nature magnetic fluid with high preservation 
stability. 
[0083] 
[Table 4] 
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[0084] Example 5 of manufacture According to the example 1 of manufacture, it compounded except having used 
Br(CH2)12COOH instead of Br(CH2) 1 0COOH which is the synthetic powder of Br(CH2)12COOCH3. The 190g colorless 
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liquid was obtained as a product (boiling point of 142 degrees C / 0.2mmHg). 

[0085] Example 6 of manufacture It is Br(CH2)12COOCH3 instead of Br(CH2)10COOCH3 which is the synthetic powder of 
H(C2H40) 3 (CH2)12COOH. According to the example 2 of manufacture, it compounded except having used 45.8g. As a 
rough product, 33.7g of liquids of the blackish brown which is a still residue was obtained. 

[0086] The column refined the 20g of the above-mentioned rough products. The column with a diameter of 1 1cm was filled up 
with WAKOGERU C-200 to a height of 8cm. The expansion solvent used chloroform/methanol (99/1). 

CH2=CH(CH2)10COOH of a by-product - an outflow - the expansion solvent was changed into chloroform/methanol (97/3), 
and the target refining object was made to flow out the back the bottom lOg of liquids of blackish brown thin as a refining 
object was obtained. 

[0087] 1 H-NMR (let TMS be criteria (0.00 ppm) among CDC13.) of a refining object and IR analysis were performed, and 
the result shown below was obtained. 

[0088] 1 H-NMR: 1.0-1.8ppm (m;23H, CH3, CH2), 2.34 ppm (t;2H and CH2COO), 3.3-3.8 ppm (m;12H, CH20CH2). 
[0089] 1R:1 1 10, 1460, 1710, 1735 and 2840, and 2920cm-l - it was checked from these analysis results that a refining object 
has the structure of H(C2H40) 3 (CH2)12COOH 

[0090] Example 5 It is H(C2H40) 3 (CH2)12COOH instead of H(C2H40) 3 (CH2)10COOH which is the Fe3S04 system 
polymerization nature magnetic fluid raw material which used H(C2H40) 3 (CH2)12COOH as the surfactant. According to 
the example 1, it prepared except having used 4.50g. The obtained rough product was 12.3g and was viscous black powder. 
[0091] 1.4g of various polymerization nature dispersion media which show 0.6g of obtained rough products in Table 5 was 
distributed, at-long-intervals heart separation of this distributed liquid was carried out under the centrifugal force of 8000G for 
20 minutes', and sedimentation was removed from the supernatant. Aging of the generation of settlings by the room 
temperature and the preservation for three months and the state of liquid was summarized into Table 5. In the magnetic fluid 
of this invention, generation of sedimentation of after the preservation for three months was not accepted, did not cause 
solidification etc., but was still a liquid. It was checked that it is a polymerization nature magnetic fluid with high preservation 
stability. 
[0092] 
[Table 5] 
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[0093] Example 6 0.002g of thermal polymerization initiators shown in Table 6 was added to 0.4g of polymerization nature 
magnetic fluids obtained from the surfactant and polymerization nature dispersion medium which are shown in a magnetite 
and Table 6 like the thermal polymerization example 1 of a polymerization nature magnetic fluid, and the inside of a container 
was made into nitrogen atmosphere at them. Thermal polymerization was carried out on the conditions shown in Table 6. The 
sign of Tables 6-7 is a meaning shown below. 

[0094] O A polymerization nature magnetic fluid is solidified x. The polymerization nature magnetic fluid was not solidiiied 
completely, but all the polymerization nature magnetic fluids obtained by this example which had the fluidity were solidified. 
[0095] 
[Table 6] 
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[0096] Example 7 The photopolymerization initiator (0.00 Ig of photosensitizes, O.OOlg of photopolymerization accelerators) 
shown in Table 7 was added to 0.4g of polymerization nature magnetic fluids obtained from the surfactant and polymerization 
nature dispersion medium which are shown in a magnetite and Table 7 like the photopolymerization example 1 of a 
polymerization nature magnetic fluid, and a part of this solution was inserted into them by the glass plate. Using the 
optical-fiber formula luminescence lighting system, the illuminance in a glass side showed the light of 50,0001x(es) in Table 7, 
and carried out time irradiation. All the polymerization nature magnetic fluids obtained by this invention were solidified, and 
the glass plate stopped moving. 
[0097] 
[Table 7] 
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[0098] Example 1 of comparison According to the example 1, it prepared except having used the solution which added 8.8ml 
of 3-N NaOH solution to 7.3g of linolic acid instead of H(C2H40) 3 (CH2) 1 0COOH which is the Fe3S04 system 
polymerization nature magnetic fluid raw material which used linolic acid as the surfactant. The obtained rough product was 
] 4. 8g and was powder with black viscosity. 

[0099] 1.4g of various polymerization nature dispersion media which show 0.6g of obtained rough products in Table 8 was 
distributed, at-long-intervals heart separation of this distributed liquid was carried out under the centrifugal force of 8000G for 
20 minutes, and sedimentation was removed from the supernatant. Aging of the generation of settlings by the room 
temperature and the preservation for three months and the state of liquid was summarized into Table 8. Although the magnetic 
fluid of the example of comparison did not show aging in 1 functionality monomer, in the polyfunctional monomer, generation 
of settlings and solidification took place and it was checked that aging is shown clearly. 
nPh [0100] 
' [Table 8] 
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[0101] Example 2 of comparison The magnetic fluid was prepared like the example 1 except having used 
H(C2H40)2(CH2)8COOH instead of H(C2H40) 3 (CH2)10COOH which is the Fe3S04 system polymerization nature 
magnetic fluid raw material which used H(C2H40)2(CH2)8COOH as the surfactant. Aging of the generation of settlings by 
the room temperature and the preservation for three months and the state of liquid was summarized into Table 9. Although this 
magnetic fluid did not show aging in 1 functionality monomer, in the polyfunctional monomer, generation of settlings and 
solidification took place and it was checked that aging is shown clearly. 
[0102] 
[Table 9] 



8.11.2002 11 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eij 



3E9 







mam* 


T<7 'J )m^T)V 


O 


A 




O 


A 


7? 'J ;iHK- 2 - 1 h* D^x^Jl/ 


O 


A 




O 


A 




O 


A 


2, 2-tf* <4-*** , Jci*J'X 


X 


z 


*JT0 'J U~ V 


X 


z 




X 


z 


■ry-try >s>7"? y i/- I s 


X 


z 


h y * ^ □ - ju^a/t> h 'j * -5"? 

U- h 7 0MS%/7'^ 'J J*- 2 - 


O 


A 


U- h 2 0M%//^ U iUS?~ 2 - 


O 


A 



r01031 In addition, the above-mentioned surfactant used in this example of comparison was compo^ded as follow^ 
[0104] Lording to the example 1, it compounded except having used Br(CH2)8COOH instead » B«0COO which 
is the synthetic powder of Br(CH2)8COOCH3. The 193g colorless liquid was obtained as a product (boiling point of 108 

miTsufis H(SSo)2H instead of H(C2H40)3H which are the synthetic powder of H(C2H40)2(CH2)8COOH. 27 Og is 
used and it is Br(CH2)8COOCH3 instead of Br(CH2)10COOCH3. According to the example 1, it compounded except having 
used 37 7e As a rough product, 20.0g of liquids of the blackish brown which is a still residue was obtained. 
SSoq The cohinn refined the 15g of the above-mentioned rough products. lOg of liquids of black,sh brown thin as a refinmg 

[OlOrn H-NMR C (let TMS be criteria (0.00 ppm) among CDC13.) of a refining object and IR analysis were performed, and 

the result shown below was obtained. , , , o t ou ruinrwTi 

101081 1 H-NMR: 1.0-1.8ppm (m;15H, CH3, CH2), 2.34 ppm (t;2H and CH2COO), 3.3-3.8 ppm (m,8H, CH20CH2). 
[0109] 1RT 1 10 1460, 1710, 1735 and 2840, and 2920cm-l - it was checked from these analysis results that a refinmg object 
has the structure of H(C2H40)2(CH2)8COOH HHrYOHdOU 
101 101 Example 3 of comparison Make it be the same as that of an example 1 except having used H0(C2H4O) 2 
(CH2)10COOH instead of H(C2H40) 3 (CH2)10COOH which is the Fe3S04 system polymerization nature Wejcflmd 
raw material which used HO(C2H40) 2 (CH2)10COOH as the surfactant. Although manufacture of a magnetic fluid was tried, 
the magnetic particle was not distributed at all in the monomer, and the magnetic fluid was not obtained. In addition, the 
above-mentioned surfactant used in this example of comparison was compounded as follows. 
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rOl 1 il It is HO(C2H40)2H instead of H(C2H40)3H which are a raw material. According to the example 1 it compounded 
using 340g except having not used toluene. As a rough product, 53.3g of liquids of the blackish brown which is a still residue 

!oTl21 The43g of the above-mentioned rough products was dissolved in methanol 43ml, and one evening was left at -20 

decrees C The 7 2g solid-state was obtained as a refining object by filtering the crystal which deposited and drying. 

[01 13] 1 H-NMR (let TMS be criteria (0.00 ppm) among CDC13.) of a refining object and 1R analysis were performed, and 

the result shown below was obtained. x _ „ „ . ,.. . , „ u _ nrvn unr\ 

rOl 141 1 H-NMR: l.l-1.8ppm (m;18H, CH2), 2.34 ppm (t;2H and CH2COO), 3.3-3.9 ppm (H m; 11 CH2 OCH2 HOC). 
[0115] 1R1 HO 1465, 1720, 1735, 2860 and 2910, and 3450cm-l - it was checked from these analysis results that a refining 
object has the structure of HO(C2H40) 2 (CH2)10COOH 

rEffect of the Invention] The polymerization nature magnetic fluid obtained by this invention distributes a magnetic particle in 
the very stable state, without producing settlings during preservation. Moreover, during preservation a polymerization is not 
caused but it has the feature of hardening only at the time of a polymerization, and is very useful industrially . 



[Translation done.] 
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(54) imw&m 













(57) imm 

mm (a) -uses. 

Hfci] 

R-0 -(C 2 H 4 0) - (og - COOH 

(fib, Rfi^fH&l-l 2 07;^;HS:> nlil- 
2 5<£>M&£, mttl 0~1 2<DS^Sr#-**1") T*^ 
£*x5#iE?§1±?Sl (b) ttttlSM^ (c) £ 
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[W**l] (a) 

R-0-(C 2 H 4 0)-(CH 2 )-COOH 

({It, Rtt&3H&l~l 2 WTA^A-Sfc. nttl- 
2 5<D^Sr, mfilO~l 2 <DM&.%&* fr^f) xm 

zti&xmmiffl* (b) flwtwte-?-, (c) a 

IW#*2] (a) -Ift*, 
[■ft 2 J 

R-0-(q,H 4 0) jr (CH l } -COOH 

(fit, R(i^»l~l 2ror/Vxdf/WS*, n(41~ 
25<Dg|&& % mf*10~l 2©iS&&*/7t) "C^ 
£ft-3#Bffitt3iJ, (b) (c) g^tt# 

(d) a^w^w^^s^ir&^mi-r 

[00 0 1] 
10002] 

<t 1" 3 fife 7 i» * 5 $ ft 

[000 3] «14Stft:^ffl!3g<c*3^TI4#a5Stt 

[0004] ^^co^ffiffi-tt^Jflii^fiJfcffl^r 
^SIcfc^^T^ Wtf&ttS-blk Hfkt^-ofcM* 

i) m&&#mmk#m&iittmmt(Dm&, 2) 



[0 0 0 5] 
[0 0 0 6] 

I0 0 0 7] HP%, (a) -«5£ 

[0 0 0 8] 
Kb 3] 

R-0-(C 2 H 4 0)-(CH^ - COOH 

[000 9] ({IU Rtt£9lf$:i~l 2<DT^/WS 
n!il~2 5(DM$k*. mli 1 0 ~ 1 2 ©§M# 

T*^^tt5#ssttffl> (b) imam*. *s 

±y (c) fi^tt»»«ES:^L-C45rt*«f«i:-f 

[0 0 1 0] £f>fcffc<D38WI4> (a) 
[0 0 1 1 ] 
[ft 4] 

R-0-(C 2 H 4 0)-(CH^ -COOH 

[0 0 12] «iU Rli^$il~12©7^;H 
4-, n(±l ~2 5<Dg3&£, mill 0~1 2 <£>g&£# 
*^"f) T-^$^5#Bffitt»J. (b) «M£*fitf-, 

(c) S£tt#»£, J3±tf (d) fi^-BB*6»l*»&4S 

[0 0 13] ±ie-/&5£;t\ R^7K^S?--efc5#ffifS 

ftl 2^ffix.fcT/Wdr/wS-efe5#BffittSJ. n#25 
^rS±/c#Bffitt^J, fcSl^ttmtfSl 3gl±r-fc5#B 

[0014] *^B^©gfilE-®S;-es$ix5#Bffl-tt?PJ 

Sr^^lc^-f CH 3 0 (C 2 H 4 0) 2 (C 
H 2 ) 10 COOH, CH 3 0 (C 2 H 4 0) 2 (CH 2 ) „C 
OOH, CH3O (C 2 H 4 0) 2 (CH 2 ) 12 COOH, 
CH3O (C 2 H 4 0) 3 (CH 2 ) 10 COOH, CH3O 
(C 2 H 4 0) 3 (CH 2 ) u COOH, CH3O (C 2 H 4 
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O) 3 (CH 2 ) 12 COOH, H (C 2 H 4 0) 3 (CH 2 ) ftZtfi&lif htlZ> 0 

10 COOH, H (C 2 H 4 0) 3 (CH 2 ) n COOH, H [00 1 5] ±E#ffiflH4#J^)S!fettfir*«l»$*L4v^ 

(C 2 H 4 0) 3 (CH 2 ) 12 COOH, C 4 H 9 OC 2 H 4 0 » % ffcSttfcfiffifcKTIftWi-So 

(CH 2 ) 12 COOH, C 4 H 9 0 (C 2 H 4 0) 2 (C [0 0 16] Tft&fctt&ZHZ <fc 0 \^v>fV\\LT 

H 2 ) 12 COOH, C 4 H 9 0 (C 2 H 4 0) 3 (CH 2 ) 12 fr* fr* fr^smbmsX- X *) x-XTMtf 5o 

COOH, C 12 H 25 0 (C 2 H 4 0) 2 (CH 2 ) JO COO [0 0 17] 

H, C 12 H 25 0 (C 2 H 4 0 ) 25 (CH 2 ) 1G COOH, HfcS] 



X-(CH 2 ) m -COOH + ROH 



X-(CHs>) te -COOR + H ? 0 

ffi£*i5o ffi*. TBSI»*-e«Sii5J:5fcT^*/p [0 0 19] 

R-CMCa^OJ.-H + Na > 



R-0-(C 2 H40)n-Na + 1/2 H« 



[0 0 2 0] ( n <Dfe&\*1$lM<om V ) 
fhtcTfrzi*^ Yttfemte'StsmtLW^ 5feW#fc^ [0 0 2 1 ] 

R-CMCzhUOn-Na + X-(C H^.-COOR > 

R-0-(C 2 H.O)n-(CH2),-COOR + NaX 

[0 0 2 2] R£/fcC0iBfii*ii?if4 0-1 5 0°C(O®ffl [0 0 2 3]R», RJE&^jftSr®iE@^ U fffci- 

mwuM* a*. i^/r^wK=o. 2 [0024] 

~2£-f£o Mb 8] 

R-0-(C 2 H.O)n-(CH2) m -COOR + NaOH > 



R-0-(C 2 H i OMCH 2 ) m -COONa + ROH 

[0 0 2 5] #c^T\ K*««CHC 1**«4^0»* ^-lC#ffr£it£fc#lC, 3-5 0 0 nnu ^10 0 

*«SrpH^HCft5*-Cj(fTL, nmKTt?fc6:t*8*U\ 50 0nm^^ 

iiifeJcflei^tttH, ft»Lfc«, I»-C*57^ [0 0 2 9] «tt«B-?-<DE3*tt* «tt**^*t» 

»5 0 ft^a»S:^7ASrffli^»«-r5wt-C. @tt ^ttffl-Ctt, m\£ffi,fct LXmnt>°t , Cti£«9#^$a 

[0 0 2 6] cn^^ffffiffitt^JcoE^*^ ABffiiSftK [0 0 3 0] *5SWJCffllr>5S^tt»»«EttV^*5 7 

B*«|-Ctt4V\ #*LV\> WC#*L<ttl. 9-4 0$Sll<Dg^tt# 

[0 0 2 7] ^rjSWfcffll^aattlRstt^iL-Ctt, ^ tfeJKSrfflv^i: ivv it$m^a s 5 0 Sraa-Sfi^tt^ 

h Mn7x7^f h, Zn7x^ hft^7x7^f [0 0 3 l] ±fi5#* L^JfcRfi*£#1-£M£tt#1ft 

[oo2 8] riiboKttHtt^ttttn, ^%m&vmmmm?bti%o ^wm^m^ttM 
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[00 3 2] [1 T^y^©y^/K 7 

/^yr^/K 7^y^K^^K r^y^v^ 
n-^^f^K r^y^^^^K T^y/^^-^^ 
/k 7^ y/wK- 7^yyu^y 

7 * y /i* Kxvvk 7 ^ y h y fv//u, 7 ^ y ^ 
k^o^/k ^ h^^^f-u-^^y /U7^ y 

h7t kd7/w7!);k 7^ y/^^y v-^&t/m 

[0 0 3 3] [2WBtt**ff-»»«lfb^*3R] 2, 

(7^ y n ^ri/^^^i/U) /u/nV, 2, 2- 
fc** [4- (3-7^yn3rv0 

zK^f^a^/i/) :/d/<>\ 2, 2-fcf;* (4-7^y 
n^>xh^V7x^;l/) ^n/^ 2, 2 - bf ^ (4 
-7^ y o^ri/i/^c h3r*>:7=c~/l') -fxx/^y^ 2, 2 
-fc*^ (4-7^ !i P^i/r h7X h^ry7x^/U) V 

2, 2-t.X (4 -7^ y n^r->^>-^ai 
i/7x^V) :7°p/^ 2, 2-b*^ (4-7^d^ 
VtfJJ^h*^*:^) yn/N°>- x 2, 2 -If* (4 
-7^ y u*i/i/-f\2tf**yy*-;V) -fu/<i/, 2 
(4-7^ y Pdr->rr: |.*^7i^) -2 (4-7* 
y u^r^-Jzr. Y^ri/y V*'<*S. 2 (4-7* 

y u*isi?=- V*isy=-~fr) -2 (4-7^!Jd^> 
h y^ 7 p p^V > 2 (4-7^yn^f- 

^^yn/K^r^^m^l/) -2 (4-7^yn3^>hy 
xh^r^x^/l/) T'n^V, 2, 2 - tf* (4-7* 
yn^^D^^xx/U) 2, 2-fcT* 

^ *3<tt/rtLf><0^ ** yA-K^TvW 
[0 0 3 4] [2't«tt***-lilSl»Hk***] 1, 
3-^V^t-^7^l/-h> 1, 4-V9>*J 
t-;^7^!)l/-F, 1, 6-^4Mf:^*— A-^7 
1, ?-;t^-/V^!J^K 

i, i o-f^y^-/^7^y u-h, 

/i/^/y ^—,1^7^ y K m^uv^y 3-/1/^7 

y xfuy^U >v*JT# y K ^nfi/^!J 

3-/^7^u-F, ^fi/y^yp^7^u 
? y /ug^^x/k, 

[0 0 3 5] [3 *fcfcU^fiBtt¥fltfM MM^n- 
;i//nXyhy7^y^-h, h V * ^usuzl? > h 

y 7* y k -o-*^y * y h y 7* y i*"— 
k h y y^n— * > h y 7* y k 
y*y H/i/fh77^yu'-h, 



[0 0 3 6] aiol^ttW^l:^ -^cii 
^cot^/ix^i^x^S ; yf/vt^/^-r/^, 4 yy 

[0037] #i8Wt*5v^r, ±ia«£tt*Jttw*a<& 
[oo3 8] &&&ftmm&m&mfr&t>i*:xm^z>m 

2flMBii:Ke>1\ 3lSKJ:tfcott)J:t\ 
iCfttUi, SMfcnfvK ^nn^ v^uu;** 

v. 7* h ^»o#m^tt»wit*r-»a^i-* r 1 1> 
«rffi-e*>s. ±ES#tt«tt«#fctt, shafts-* 3 

[0039] reHttfflJ: urttfBifi^BBJfcW, u 

[oo4o] ^a^w^J^ ur», imi^y^ 
/^-^-^f-y-^ k, ^- 1 ->^/u>*-**fvf k, t 

2, 2 y 

-7/t^^yyfpxfy/K 4, 4* -T*/\fx 

(4-y7/SM) , 2, 2' -TV** (2, 4- 
^f/w^p^hy/u) , 2, 2 ? -TV** (4- 
7<h^ri/-2, 4-^f/W^l/Pr:h!J/l/) , 1, 
1' -TV** (is? P^^r-y*^- 1 -*/W3Kn h y 
AO n 2, 2* -TV**4 yBK^^^/K 2, 2' 
-7/t'T. (2 /^o t°^-V®) ,2,2' -7 
y't^ (2-y^P7'^7 p Pt'tyi) , 2, 2' - 
7yt^ (2~ (3-tKP^>7xx/U) ggg^] x 
2, 2* -7^t*^ (4-xhP*$i) , 2, 2' - 

7y^ (4-^dsid m<oTVfc&mmm\z 

[0 0 4 1 ] l^Ky^^*«^H*«ltUTHt±B*« 

is»{kft t Sizno^ 3i7-; veo^^ » a tcfltffl-r s r. 
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[0 0 4 2] 3tfi*BH*&»Jfi, -jRlw**8«»Jt*S^ 

a-^7^vK Tirh^7-feV x p, p* - 
i?} Y*?i/'<l'*JA'* p, p* -^no^y^T 
"fcfvK 1» 2-7xt>'h^/ 

>\ 1, 4-7*"*- ^M^V*/V, 3, 4 

huy^yy, 9, io-7xfyhuy^yy, 

[0 0 4 3] 5fcfi^tejt#J£LTJ*N, N, -S^fyl/ 
7^!Jy, N, N, -v^^vi-T-y ^ N, N, 
-n-T^vUT—S N, N, -v^yvVt'T^y 
V, N, N, -v^ ^-p - h/l^T N, N, - 

^cnfvu- p - h/Wv^ N, N, -v^^v^-m- 

kWv>>> p-^n^e-N, N, -e^^yWT-JJ 
V, m-^nn-N, N, -^f^T^D^ p-v* 

S^x^/v^ N, N-^^T^7^yy^r'>y 
hV^^^x/K N, N, -S^fc KP^-v/xf/ur^ 
liy, N, N, -e^t Kn^f^-p-h/W^ 
V, p-i?*?-A'7$/7=*?-/l'TA' = — p 
yfvl'T^ /^^V^^ N, N, -i^^Vl/-3, 5 

4-^f^7^/tfy^ N, N, 
-^f;V-a-t7f^T^y, N, N, 

N-3i^^^y— >^T^>\ n, n, -v^ 
fMdr^7;y, N, N, -y^^KrW; 
>\ N, N, -^f;W7!)/W7Sy, N, N, - 
^W;;xf/V^^yi/-h, N, N, 
f^7;;xf;M^^!JU-F, 2, 2' - (n-^ 
f/K^y) ^^/-yu«^»3jRT^^Ji; 5-:/ 
f-;ww\^y—;v^ l -^Ovvu- 5 -7i^;w^ 

«^#8iSlcii:»2*JS^^lS»Lfc, N, N, -^t 

KPdri/xf-/U-" P -b;K^ N, N, 

- p - h/M* yyft if©* 3 ^ J: D Sillcffl 

[0 0 4 4] se>(c*fi^3tffi©rRi±ofc«)«c, ^3 
aT^vtc*nx.r^3iv», !)y^», fi^r», ^y^ 

^r^a/yl, 3-tKo^o/<yB, 3-fcK 



n^ri/^vK, 4-t Kn^y^yi> v^^n- 
[0 0 4 5] S btC^fc. £WtT2-t Kn^rV 

- 4 - ^ fvw< y/7xyy^9 ft**HftKiR*l^ 

2, 5 v>- t -y^VU-4 -^f^7xy-;^^7 
x/ — /i^S, fcS^tt7x^-o-t7f;V7 5^ 

fF^ fvi^r ;;> ; 7x^M^y4 if o^SBer 

#j-ejbs^? * y /uft> ! 7 p n tr**- y >-^SMt: 
Kjk#j-c&s h y 7x^^77^f h^^otrt 

[0 0 4 6] ^mMosmmmt^^m^^m 

-Cfo^o Itta^iLTFe, Ni, Co^l^: 

ifeftif^rffejts. 

[0047] mftM^xzfrffimmix'&mzntcF e 

[004 8] Fe 2 (CO) 9 fc5^l4Fe 3 (CO) 12 

Feft^m ^ Fe (CO) 5 SrH»i:1-5» 

[0 0 4 9] *4MfK:J:5J|LBJS«M"e«l**bfcN i 
j»^aia^Iffift^*if<0«*S:fflV^-CN i (C 

o) 4 , #aiftti:*k ^fttt (#l^tt»»«'efc5: 
U mb^i«:MIWt5r tr*N i at 

^SrftSo SSt^M^N i (CO) 4 fc#fi-&tt# 
[0 0 5 0] ft^-C»e>ttfc*t J f-Sr3f3E<Z)a-&tt»*«E 

[0 0 5 l ] KttfStt^t Lt^n^-f K Ba7x 

[oo5 2] mmifrft-*?**^ h-?&z>m&ffift<D 
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[0053] %-m&t^-Wim*bte%imm*jm 

Vet h U VJ*tlZ<DTfr$ VimWLtKfcZ^Z^tX 
[0 0 5 5] 

[0 0 5 6] Mit^U Br (CH 2 ) lo COOCH 3 (0 

11^77^^CBr (CH 2 ) 1G COOH 2 0 
Og, /fS—Jl' 2 4 2 g> p-CH 3 C 6 H 4 S0 3 H 
• H 2 0 2. OOg, Yfr^ls 4O0ml^Att 

fc. ^*Sr«BE«S^±9»«L, 198g©«fi© 
SMff: (M12 5V0. 3mmHg) 0 

[0 0 5 7] 2 H (C 2 H 4 0) 3 (CH 2 ) 1G C 

OOH^ 

3 0 Om 1 <D~n%&7 7*=*\CH (C 2 H 4 0) 3 H 

4 0. 24g,Na6. 67g,KI 4. 98g. h 
/Uxy 1 0 0 m 1 ^Atl/C 9 B$|fflJjqj|&Si* Ltz Q N a 
^rmRS^fcwtSrfllBUfc^, Br (CH 2 ) 1G 
COOCH 3 41. 9gCOh/l/^>- 50mlgS5:7 

[0 0 5 8] ±m<DRj&m*b h/^^*ScEEe*Lfc 
I, NaOH lOg.TK lOOml^OX.T180| 

/w^r^lEg?* Ltc Q pHj&siK*5*t>£»*£8SiOL 
fco Na C 1 S:«Sft"rS*-CSiESfKicanx.fc:o 

H (C 2 H 4 0) 3 H«r«EESRe-CI»*Lfc. fi^SRttt 
LT, S3RT?*)a«»60(([#*3 5. 8g«5>ttfc 0 
[0 0 5 9] ±IB©ft£j^2Og**5AfcJ:0IM 
Lfc 0 Efil 1 c mM7^l^8 c mCD^ £ £ T?7 — 
y/UC- 2 0 0*3t*Ufc, Srag&f**nn*yUA/ 
*9J—fl' (9 9/1) £ffll^fc 0 BJ£/*tt<BCH 2 = 
CH (CH 2 ) 8 COOH#SfcfcbLfcSL JSM*fflESr^n 



xxi£fl,J»/*9 J—fr (9 7/3) l^XLTBtfjOtt 
2 g#6*ifc. 

[0 0 6 0] »8M*tf>l H-NMR (CDC 1 3 4\ T 
MS^rS^ (0. OOppm) ) fcilM R# 

[0 0 6 1 ] 1H-NMR: 1. 0—1. 8 p p m 
(m;19H, CH 3 , CH 2 ) , 2. 3 4 p pm ( t ; 

2H, CH 2 COO) , 3. 3-3. 8ppm (m ; 1 

2H, CH 2 OCH 2 ) o 

[0062] IR: 1 1 1 0, 1460, 1710, 1 
735, 284 0, 2 9 2 0 cm"" 1 

ztib<o#vrmskfrb, mmmtH (c 2 h 4 o) 3 (c 
h 2 ) 10 cooH<Dm^^i'^zt^mm^titz. 0 

[0 0 6 3] mmmi H (C 2 H 4 0) 3 (CH 2 ) 10 C 
O O H Sr»B5ett»J t L7c Fe 3 S 0 4 3RS£tt«tt:«Ett 
iiTl^^tFeSO,- 7H 2 OtFe 2 (S0 4 ) 3 

• nH 2 O(01^7kM^5 0mlS:S^Lt, rft 
«C6NONaOH7kjSJKSr»»L4^6)pH*Sl 1. 5 

W^fhan^ K*£j«**fc. ~*\ H (C 2 H 
4 0) 3 (CH 2 ) 1G COOH 4. 1 7 g *:ft*T"CB'J 
<D&mz9t 5 Et 5 , :W:3NWNaOH*gjS4. 3 

±, «»L4*sfe8 0^3 o#Pfl{ftofc 0 5 

Nco^^K^^Dx.r P H5. 5i:U ^ * 
[0 0 6 4] »fe*Lfcft£fifc*0. 6g^llCit# 

aa^tt»»«Ei. 4gic^*s*, :^»«s:8o 

fc. 5X0^*8 ofE*«ft(-*i-S*-cfcSo 

[0 0 6 5] [ttRfeo^] 
O Sift. 3*M<D&ft'&h&ft1tibffim\zti:mVo*± 

(DftffiX&'otz 

*36M^«tt8fE*«-*5^T 3 # t 
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[0 0 6 6] 



mi] 







maw* 


TV 'J ^Bx? )[> 


o 


A 


TO 'J nWt- 2 -x?;u^ 


o 


A 




0 


A 




o 


A 




o 


A 


2, 2-M.7, {A-**4 l )U**sX. 


o 


A 




o 


A 




o 


A 




o 


A 


U- h 7 0fiM%/7$ 'J 2 - 


o 


A 


I/— h 2 Q3M%/74 'J m- 2 - 


0 


A 


y^JI/bfxJU-xib 


o 


A 




o 


A 



[0 0 6 7 J mi&m2 H (C 2 H 4 0) 3 (CH 2 ) JO C 
OOHSr#BSSttfflt LfcF e**£tt«tt*fr 
H (C 2 H 4 0) 3 (CH 2 ) 1G COOH 5. OOg, fc° 
D> ? y4. 0 0g, Sf^;H0 0ml^7/^># 

*^\^m*)Mo±o ^(ommcF e (co) 5 50. 

SPtt, *MttH»Sr«iffiS*Lfco H^9 0°C. MEET 



-e 1 0 «FWft«i"« r. t -c 1 4 . 8 g ©»feft*asfi£ 

[0 0 6 8] |#Wct»0. 6g*$2l:*tl 
*tt»««tl. 4gl:»*Jt rcQ#ftfc«£8 0 0 0 
G©ai?*T-e2 0»B3tif»«U ±S*«^fetHR 

£W<0«fta#iC:te^Ttt 3 htt®<D§Lf& 
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fc-afc. «ffS3ttt©K^S^tt«ttaE#-C*>*rias [0 0 6 9] 

fitfg$nfc. 1*2] 

m2 











O 


A 


TO 'J 2 -X^U-MfS/JU 


O 


A 


7-7 y n>W- 2 - b FD+Mf* 


o 


A 




o 


A 




o 


A | 


2, 2-tf* (4-j«$?yD*S>i 
h+v^xxjU) 7orC> 


o 


A 


1, 6-^-9->^-;U 
S>7* 'J U— h 


o 


A 




o 


A 




o 


A 


h y ^ ? □ -;u7n a> mj > ^ ? y 
u- h 7 oifi^/T 7 -? y ;m- 2 - 


o 


A 


^>$xy*y h-jux h^y^^y 

U- h 2 01S%/72 y 2 - 
X^Jl^S/ JU 8 0 ifi% 


0 


A 



[0 0 7 0] S13K0I3 CH 3 0 (C 2 H 4 0) 3 (C 
H 2 ) 10 COOH<7)£^ 

^T'fcSH (C 2 H 4 0) 3 HOft40«9(CCH30 (C 2 
H 4 0) 3 H 7 9. 18g«:fflv\ Mirtth/^y 

Kffitv&fiKLfc. ftt**tLt, Sa-C*53«8fe^ 

5. 0 g»e>ttfc 0 

[0 0 7 1 ] »«ftC01 H-NMR (CDC 1 3 «f, T 
MS^l? (0. OOppm) t*tZ>o ) *3<fctf I R# 



[0 0 7 2] 1H-NMR: 1. 1 — 1. 8 p p m 
(m ; 1 6H, CH 2 ) ,2. 34ppm(t;2H, 

CH 2 COO) , 3. 2~3. 8ppm (m; 17H, 

CH3O, CH 2 OCH 2 ) o 

[0073] IR: 1 1 1 0, 1465, 1710, 1 
735, 2860, 2930c m' 1 
ztib<D#Vr&%frb, B»CH 3 0 (C 2 H 4 0) 3 

(CH 2 ) 10 COOHO«itSr^ri-S-t^a»*^ 

tZo 

[0 0 7 4] mmm3 CH 3 0 (C 2 H 4 0) 3 (C 
H 2 ) 10 COOH£Rffim\±fflt LtcF e 3 S0 4 |I^ 
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ggfTIUo^TF e S0 4 • 7H 2 0£Fe 2 (S0 4 ) 3 
• n H 2 0(D 1 */l<frmm& 5 0ml LT\ rtl 

(C6N<DNaOH7K^5r^L^^bpH^i 1. 5 

h^n-r K££/££lt:*: 0 CH 3 0 (C 2 

H 4 0) 3 (CH 2 ) 10 COOH 4. 5 7g^rg|gTT* 
SUO^f-tH&tK Cix(C3NONaOH7K^4. 
37mlt*50ml fciOxT, *9-g«t Lfc 0 5fe(C 

JESffiJCl N(Oi&»7k»?K**Dx.TpH5. 5 t U 3 n 
-f K*««£-frfc 0 KffittS: 1,5 0 0 g^ai^Slc 



[0 0 7 5] #&ft-fcfi£j**-0. 6gSr^3iC^-rfi 
£tt#*»El. 4gi:»IR c:co#18«£8 0 00 

G««i4^T-c2o»iBaibjM»u ±a**a>&asB 
*armo«tt^)gl*a^^tl^:ov^r*3«c*^:»fc 0 * 

[0 0 7 6 J 



S3 











o 


A 


7^ 'J 2 -X^JU'Mr S^JU 


o 


A 




o 


A 


>< * ? y ju^x h 5 1 P Q7 ;U7 y ^ 


o 


A 


jwjjHayyi/sw 


o 


A 




o 


A 




o 


A 




o 


A 




o 


A 


h y * o - )\,7u a°> h y 5t 9 ? 'J 
U- h 7 0ffl%/7-7 y 2 - 
x?JU^i/JI/3 0gg% 


o 


A 


^>^xy^y v-iiT-Yvtsov 

U- h 2 Ofig96/3»$ y Jl/K- 2 - 
X^^^^JU8 0fig% 


o 


A 
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[0 0 7 7] mkW4 C 12 H 2S 0 (C 2 H 4 0) 25 (C 
H 2 ) 10 COOH(D^ 

Kt*KNbSH (C 2 H 4 0) 3 H<7)ftto5^C 12 H 25 0 
(C 2 H 4 0) 25 H 3 9 0 gfcffl^fc£)l^tt»3ft«2{C 

##4 2 0g#e>llft. iEOftt*»2 0gW5A 

[0 0 7 8] *S®}^C0 1H-NMR (CDC 1 3 4\ T 
MS£g*l§ (0. OOppm) £-tS 0 ) *5±tM R# 

[0079] 1H-NMR: 0. 8 9 p pm ( t ; 3 
H, CH 3 ) , 1. 1 — 1. 8 p pm (m ; 3 6H, C 
H 2 ) , 2. 34ppm (t ; 2H, CH 2 COO) , 
3. 3 — 3. 8ppra (m; 104H, CH 2 OC 
H 2 ) 0 

[0080] IR: 1 1 1 0, 1460, 1 7 1 0, 1 
735, 2840, 2920c m" 1 

zinbioftVr&mfrbs m$&m*c 12 H 25 o (c 2 H 
4 0) 25 (CH 2 ) 10 COOHO«J6«r#-rari:^WB 



[0081] mmm4 c 12 h 25 o (c 2 h 4 o) 25 (c 

H 2 ) xo COOH«r#aWStt*Ji LfcF e 3 S0 4 !I^ 

Ifit'fc^H (C 2 H 4 0) 3 (CH 2 ) 10 COOH<Dftb 
0U:C ia H 2B O (C 2 H 4 0) 25 (CH 2 ) ]G COOH 

i9. 3 g zm^tztmnrnmi 1 ic^H»Lfc 0 » 
e>nfcft4rt*tt 2 6. s g -efo t> , m&(D%t>&<DB3z 

[0 0 8 2] »6*bfcft&riMfc0. 6g^4l:^tl 

^tt»««ci. 4 g fc#«s*, ;^s^8ooo 

G(Ojf^Tr-2 O^P^^BIL. ±»^jR^5>it» 

*W^att*#fci3^r tt 3 etsw>£j« 

[0 0 8 3] 
ISM] 
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o 


A 


70 'J JUgf- 2 -x^JU^4S>JU 


o 


A 


70 'J 2 - 1 h* □ if ;u 


o 


A 




o 


A 




O 


A 




O 


A 


971 'J \s- h 


O 


A 


S*x?l/>?'',I=]- < IU2?7? , JL'- h 


O 


A 


yjn'jyyTO'Ju-t 


O 


A 


u- h 7 01M%/Z<7 'J JUH- 2 - 


o 


A 


I/- h 2 OlM%/7"? 'J >m- 2 - 
X?JI^*S/JU8 0IS% 


o 


A 



[00 8 4]SS^J5 Br (CH 2 ) 12 COOCH 3 (0 

JB»-e*>5Br (CH 2 ) 10 COOH<Dftt>V\CB r 
(CH 2 ) 12 COOH*^l^fc£Jl^«:»5S«llcat^ 

Slfco ±j&tot LT 19 0 gO«lfeO«#Sr»fc (» 

j&l 4 2°C/0. 2mmH g) 0 
[0 0 8 5] K5g«!l6 H (C 2 H 4 0) 3 (CH 2 ) 12 C 

OOHOg^St 

SStfcSBr (CH 2 ) JO COOCH 3 £Dttt?^(CBr 
(CH 2 ) 12 COOCH 3 4 5. 8 g Srffi^fc«*f48! 

[0 0 8 6] ±B2Oft4fert*2 0g«:*5^J:9«« 
Lfc 0 fi&l I cm^7^{:8cm^^$t'y^- 



y^C-2 0 0Sr$«Lfc c SMJSflEfi^np^/PA/ 

(99/1) Srffii^fco BI4dt»OCH 2 = 
CH (CH 2 ) 10 COOH*s«HiLfc«. JSBBSMCSr^ 
dp^V^^/-^ (9 7/3) (C^MUTg^cO 

l 0 gftbHfCo 

[0 0 8 7] 81^1H-NMR (CDC1 3 ^ T 
MSSrS* (0. OOppm) ir1"5 0 ) *5 itfl R# 

W*rffv\ Kfc*t1S**r#fc. 
[0 0 8 8] 1H-NMR: 1. 0—1. 8ppm 
(m ; 2 3H, CH 3 , CH 2 ) x 2. 3 4 p pm ( t ; 

2H, CH 2 COO) % 3. 3 — 3. 8ppm (m ; 1 

2H, CH 2 OCH 2 ) o 

[0089] IR: 1 1 1 0, 146 0, 171 0, 1 
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735, 2840, 2920c m" 1 

rjie>©#WB**»e>. m^mtn (c 2 h 4 o) 3 (c 

H 2 ) 12 COOHWliitSr*i-5r tt>m^£tltz 0 
10 0 9 0] m&W5 H (C 2 H 4 0) 3 (CH 2 ) I2 C 
OOH&JHSJSttffilt LfcFe 3 S0 4 *l*ttBttjl# 
BmX-hZH (C 2 H 4 0) 3 (CH 2 ) 10 COOHCfti? 
(C 2 H 4 0) 3 (CH 2 ) 12 COOH 4. 5 0g 

fiS&te 12. 3 g -Cfc V . HfeO^tttD^T'fo-o fc„ 
[009 1] ?§P>ilfc&£»S*J0. 6 g^^5lC/^-r# 



aa^-tt^m^i. 4 g r so 

0 0G<O»4.*T-C2 o^raa^«L. ±a*«a»e> 

W£/&&U«co:tK?S<0&B^fctcol>-CS 5 ICS £ 
fc. «B W OB£«t«t(*IC:fc i vt 14 3 ii ft t etR 

rirdMiiBSixfc. 
[0 0 9 2] 
IS51 



£5 











O 


A 


70 'J 2 -I^JI/^S/ JU 


O 


A 




o 


A 


ttOV h 5 1 F 07*7 'J A> 


0 


A 




o 


A 


2, 2-bf7 (4- *$?'ja=^>x 


0 


A 


1 , 6-^^>v^-^ 
'J u- h 


o 


A 




o 


A 


^'j-t'jyvro'ju- h 


0 


A 


h V ^ * o - JP7a A> HJ * * 7 ') 
I/— I* 7 0!fi%/7<? 'J J«- 2 - 


o 


A 


U— h 2 0SM%/7-7 'J ;UK- 2 - 
X5^l>^^>JI/8 01S% 


0 


A 



[0093] $mw 6 &&&m&m&<omm-it 
fro. 4 g\z^ m&izTjii-fm^mihMo. 002 s z 



[ 0 0 9 4 ] O S^±«ttiE«:f4H{k Lfc 
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V^C [0 0 9 51 



£6 



[00 9 6] m-, 





msmm 








TO 'J )m- 2 -XT)^df *>JU 
2, 2' -7V/fcT7'CV^9 L Dz:hy^ 


7 0*C 
15hr 


o 


mt 




7 0'C 
15hr 


o 


m± 


'OWJWf-tf+tM' ft 


6 0*C 
1 Oh r 


o 




2, 2' -7*f\?x4y-f?-u- h 


6 0°C 
1 5 h r 


o 


EW7 W&k 


1/ >$"J n - ;if 11 U- Y 


1 00°C 
15hr 


o 



0 0 1 g , ft®-&{EiI#J 0 . 0 0 1 g ) &miM U r<7> 



1 x©3t*r*7(c:^-f^PflfigltLfco *3SW-e»?>ttfc 

[0 0 9 7] 
1^7] 
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£7 





ytwmi 


mam 






N, N, -J>**JW»='J> 


60m i n 


0 


nt 




1 0 m i n 


o 




1, 6-^*r-#>V7t-)\,*J7<?>)is-b 
n, n, -y*?)i,-p- h)H^y 


1 0m i n 


o 






6 Om i n 


o 



[0 0 9 8] l V / JHHStt*J fc Lfc 

Fe 3 S0 4 ^l^»tt«* 

SS-CfcSH (C 2 H 4 0) 3 (CH 2 ) 10 COOHOftb 
VIZ.}) /-A-gfc7 . 3 giC3N^NaOH*SiK8. 8 

fc. #^/cte^«14. 8g-C&9. mfeo^tt 

[0 0 9 9] »fe*tfcft4j**0. 6g^8C^ 



fc. }fc»0y<D«tti*ftte l Wf6tt¥ft#*^te»R#£ft: 

fc c 
[0 10 0] 
1^8] 
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3E8 











O 


A 


TO >) )m~ 2 -x^^^S/JU 


O 


A 




X 


A 




O 


A 


y ^ 1 ) 1 J -vy JU 


o 


A 


2, 2-¥X(4->L$<7 , Ja**>x 

1 i — ' v' «u — iv } y u-i / y y 


X 


Z 




X 


z 


yx^ u yyyu-iWTO u- h 


X 


2 


•T'J-tr'JVSWJb-l- 


X 


Z 


U- h 7 0mfi%/7<7 'J Jl®- 2 - 
x^JU's+J/JI/SOfiK* 


X 


Z 


"<>$x'J7'J h-JL'X Y*5*'? J ? X J 
I/— h 2 0ta%/7? 'J 2 - 


0 


A 



[0101] \mm2 H (C 2 H 4 0) 2 (CH 2 ) 8 C 
OOHSTjILffiJittat LfcFe 3 S0 4 *l^ttBtt«* 
JiSS-efcSH (C 2 H 4 0) 3 (CH 2 ) 10 COOH6Qftb 
(C 2 H 4 0) 2 (CH 2 ) 8 COOH^ffl^m^ 
*0ll tlBI«lc;br«tt*#«rP>l!Lfc. fflBU 



[0 10 2] 
[319] 
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mym 




O 


A 


TO 'J )l>&- 2 -JL=f-)\,^Ar %>H> 


O 


A 




o 


A 




o 


A 




o 


A 


2, {4-*9f)a*isX. 
1**2/7 x=il/) 7*0/0 


X 


Z 


1 , e-'Mr-tfvs?*-^ 


X 


Z 


^x-J-l/Xf'jD-JUS?^' J U- h 


X 


z 




X 


z 


h y * * □ - juT'o/O h y * ? 

!✓- h 7 0096/7* 'J 2 - 


o 


A 


i/— h 2 omi%/7"? 'j 2 - 

x^;u/v+i/ju8 0Mffi% 


o 


A 



[0 10 3] WL *Jttt«t?fflv^±E*ffiJS1«!tt* 

[0 10 4] Br (CH 2 ) 8 COOCH 3 OM 
Mt^Br (CH 2 ) lo COOH0>ft:b!3 CB r 

(CH 2 ) 8 COOH*fflt^cWWi*teWll iCtt^-g^g 
Lfc 0 IT 1 9 3 %<nm&<OWL&*mz (»£ 

1 0 8t/0. 8mmH g) e 

[0 10 5] H (C 2 H 4 0) 2 (CH 2 ) 8 COOH^ 
f& 

IfitfcSH (C 2 H 4 0) 3 H©ftb!)l:H (C 2 H 
4 0) 2 H 2 7.0 gS:^\ B r (CH 2 ) 10 COO 
C H 3 <£>tt:b 9 (C B r (CH 2 ) 8 COOCH 3 3 7. 7 



[0 10 6] ±lB<Dftfej««Jl 5 g&*7MC±<9mm 

[0 1 0 7] mMWXVlH-NMR (CDC1 3 +, T 

MS£gi? (0. 0 0 p pm) b^t*. ) *3<fctfl R# 

»*rfrv\ »tc*i-Jg**»fc 0 
[0108] 1H-NMR: 1. 0-1. 8 p p m 
(m;15H, CH 3 , CH 2 ) , 2. 3 4 p pm ( t ; 

2H, CH 2 COO) , 3. 3-3. 8ppm (m ; 8 

H, CH 2 OCH 2 ) o 

[0109] IR: 1 1 1 0, 1460, 1710, 1 
735, 284 0, 2920c nT 1 

rfr&o»*f»*a>&, mmmzH (c 2 h 4 o) 2 (c 

H 2 ) 8 COOH^*SSr#-fS-t* s aB*Hfco 
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[0 110] JtR0S3 HO (C 2 H 4 0) 2 (CH 2 ) 1G 
C O O H Zftffifc&m t Lit F e 3 S 0 4 *fi^tt«tt«E 

ISft-CfeSH (C 2 H 4 0) 3 (CH 2 ) 10 COOH©ttfo 
DCHO (C 2 H 4 0) 2 (CH 2 ) l0 COOH% m^ltSk 

[0 111] g^TfcSH (C 2 H 4 0) 3 H©«;to9lC 
HO (C 2 H 4 0) 2 H 34 0 g*fflt\ h/^VSrffl 

[0 112] ±SEO&£j&fe4 3 g«r/^y-/U4 3m 

itsdpstr, -2o < C"Cigfe»ittfc. wtHLfctt 

T»fc. 

[0 1 13] mmVoOl H-NMR (CDC 1 T 



MSSrgip (0. OOppm) tt5 0 ) &£X*\Rft 

[0114] 1H-NMR: 1. 1 — 1. 8ppm 
(m ; 1 8 H, CH 2 ) , 2 . 3 4 p p m ( t ; 2 H, 

CH 2 COO) . 3. 3-3. 9ppm(m;llH, 

CH 2 OCH 2 , HOC) 0 

[0 115] I R : 1 1 1 0, 1 4 6 5, 1 7 2 0, 1 

7 3 5, 2 8 6 0, 2 9 1 0, 3 4 5 0 cm" 1 
rilfeO»*f ««ftttHO (C 2 H 4 0) 

2 (CH 2 ) l0 COOH©1l!JtSr*rsrt*JBB*ii 

[0 1 16] 



(51) Int. CI. 5 WBIJE* JTrtllt^ FI 

C0 8F 20/30 MM V 7242-4 J 



